Connective tissue growth factor--a novel mediator of angiotensin II-stimulated cardiac fibroblast activation in heart failure in rats.
The pathophysiologic mechanisms of myocardial remodeling in heart failure (HF) remain poorly understood. Using differential mRNA display of myocardial tissue from rats with ischemic HF vs. controls we identified robust myocardial induction of the mRNA encoding connective tissue growth factor (CTGF). The aim of this study was to investigate the sites of synthesis and the mechanisms of induction of CTGF in failing myocardial tissue. The study demonstrates that myocardial expression of CTGF mRNA and protein is substantially elevated in non-ischemic tissue from both the left and the right ventricles of rats with experimentally induced myocardial infarction (MI). The induction of myocardial CTGF mRNA was shown to transcend from early post-infarction HF to chronic HF. In situ hybridization and immunohistochemical analysis of myocardial tissue sections demonstrated expression of CTGF confined to fibroblasts and endothelial cells of non-ischemic myocardial tissue. In subsequent experiments rats subjected to MI were randomized to treatment with the AT1 angiotensin receptor antagonist losartan (12.5 mg/kg b.i.d. per os) or vehicle. Losartan attenuated ventricular hypertrophy, improved hemodynamics, and prevented the induction of myocardial CTGF mRNA observed in rats post-MI. To provide the cellular basis of Ang II-stimulated CTGF mRNA expression, primary cultures of rat myocardial fibroblasts were stimulated with Ang II (10(-7) M). Real-time reverse transcription-polymerase chain reaction and western blot analysis demonstrate that Ang II induces rapid, AT1 receptor-mediated elevations of CTGF mRNA and protein in rat cardiac fibroblasts. Furthermore, CTGF was shown to stimulate fibroblast proliferation in vitro. In conclusion, this study demonstrates that CTGF is a myocardial effector of Ang II-induced myocardial remodeling in HF mediated via AT1 receptors situated on cardiac fibroblasts.